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1. MF=31 is used for presentation of uncertainties of nu-bar for prompt, delayed and 
total neutron yields in fission. MF=31 has practically the same format as MF=33 
used for presentation of uncertainties of cross sections. 

 
2. The evaluation of nu-bar for a group of actinides was done and evaluated matrices 

of uncertainties were included in the files of ENDF/B-V library for materials with 
MAT=1380, 1381, 1390, 1395, 1398, 1399. Because the covariance matrix of 
evaluated uncertainties included the cross-reaction and cross-material blocks, they 
were included in the files with explicit references at MATS (as list of MAT 
above) and MTS (MT=452, 455 and 456 for nu-bar total, nu-bar prompt and nu-
bar delayed neutrons).  

 
3. ENDF/B-VI library has MF=31 files for 232Th, 235U, 238U, 240Pu and 241Pu, which 

probably were directly taken from ENDF/B-V library.  ENDF/B-VI and ENDF/B-
V libraries have different MAT numbers assigned to the same material. During 
this migration, the explicit references at MATS numbers in MF=31 files were not 
changed in the files for 4 materials (232Th, 235U, 238U and 241Pu) and left as they 
had been in ENDF/B-V specification. For one material (240Pu) they have been 
changed to new MAT numbers. MF=31 is absent in 239Pu file, although the 
references at the 239Pu uncertainties are given in all other files. Because of 
“frozen” status of ENDF/B-VI library no corrections can be applied. 

 
4. ENDF/B-VII.b2 library has at present MF=31 sections for 232Th and 235U with the 

pointers at MATS 1380, 1381, 1390, 1395, 1398 and 1399. These MATS exist 
only in ENDF/B-V library but the account of cross-library correlations, if allow, 
has no sense because of different cross sections in different libraries. Generally 
the cross-material/cross-reaction correlations are needed to account if the future 
update will use these data as “a prior” or cross-material correlations are important 
(and possible) to account in particular applications. But in any case because nu-
bar uncertainties are assigned in ENDF/B-VII.b2 only for 232Th and 235U, we 
should not keep cross-material correlations to the materials which have no MF=31 
file. The simplest corrective action should be the removing of all sub-sections 
with cross-material/cross-reaction correlations. The proposed revision of the files 
is shown below: 

 
 
 



232Th 
 
Original: 
 
 9.023200+4 2.300450+2          0          0          0          6904031452    1 
 0.000000+0 0.000000+0          0        452          0          2904031452    2 
 0.000000+0 0.000000+0          0          1          4          2904031452    3 
 1.000000-5 2.810000-5 6.000000+7 0.000000+0                      904031452    4 
 0.000000+0 0.000000+0          1          5         28          7904031452    5 
 1.000000-5 1.400000+6 2.000000+6 4.000000+6 8.000000+6 1.600000+7904031452    6 
 6.000000+7 3.671000-5 2.846000-5 1.920000-5 2.493000-6-1.924000-5904031452    7 
-3.276000-5 2.407000-5 1.914000-5 1.024000-5-1.325000-6-8.521000-6904031452    8 
 1.907000-5 1.894000-5 1.877000-5 1.866000-5 3.463000-5 5.504000-5904031452    9 
 6.774000-5 1.022000-4 1.316000-4 1.713000-4                      904031452   10 
 0.000000+0 0.000000+0       1380        452          0          1904031452   11 
 0.000000+0 0.000000+0          0          1          4          2904031452   12 
 1.000000-5 2.810000-5 6.000000+7 0.000000+0                      904031452   13 
 0.000000+0 0.000000+0       1381        452          0          1904031452   14 
 0.000000+0 0.000000+0          3          3         10          5904031452   15 
 1.000000-5 5.300000-3 6.000000+7 0.000000+0 1.000000-5 2.600000-3904031452   16 
 6.000000-1 5.300000-3 6.000000+7 0.000000+0                      904031452   17 
 0.000000+0 0.000000+0       1395        452          0          1904031452   18 
 0.000000+0 0.000000+0          3          3         10          5904031452   19 
 1.000000-5 5.300000-3 6.000000+7 0.000000+0 1.000000-5 2.600000-3904031452   20 
 6.000000-1 5.300000-3 6.000000+7 0.000000+0                      904031452   21 
 0.000000+0 0.000000+0       1398        456          0          1904031452   22 
 0.000000+0 0.000000+0          0          1          4          2904031452   23 
 1.000000-5 2.810000-5 6.000000+7 0.000000+0                      904031452   24 
 0.000000+0 0.000000+0       1399        452          0          1904031452   25 
 0.000000+0 0.000000+0          3          3         10          5904031452   26 
 1.000000-5 5.300000-3 6.000000+7 0.000000+0 1.000000-5 2.600000-3904031452   27 
 6.000000-1 5.300000-3 6.000000+7 0.000000+0                      904031452   28 
 0.000000+0 0.000000+0          0          0          0          0904031  099999 

 
Revised: 
 
 9.023200+4 2.300450+2          0          0          0          1904031452    1 
 0.000000+0 0.000000+0          0        452          0          2904031452    2 
 0.000000+0 0.000000+0          0          1          4          2904031452    3 
 1.000000-5 2.810000-5 6.000000+7 0.000000+0                      904031452    4 
 0.000000+0 0.000000+0          1          5         28          7904031452    5 
 1.000000-5 1.400000+6 2.000000+6 4.000000+6 8.000000+6 1.600000+7904031452    6 
 6.000000+7 3.671000-5 2.846000-5 1.920000-5 2.493000-6-1.924000-5904031452    7 
-3.276000-5 2.407000-5 1.914000-5 1.024000-5-1.325000-6-8.521000-6904031452    8 
 1.907000-5 1.894000-5 1.877000-5 1.866000-5 3.463000-5 5.504000-5904031452    9 
 6.774000-5 1.022000-4 1.316000-4 1.713000-4                      904031452   10 
 0.000000+0 0.000000+0          0          0          0          0904031  099999 

 



235U: 
 
Original: 
 
 9.223501+4 2.330250+2          0          0          0          6922831452    1 
 0.000000+0 0.000000+0          0        452          0          5922831452    2 
 0.000000+0 0.000000+0          1          5        136         16922831452    3 
 1.000000-5 6.000000-1 1.000000+2 2.000000+5 5.000001+5 1.000000+6922831452    4 
 1.500000+6 2.000000+6 3.000001+6 4.000001+6 6.000001+6 8.000002+6922831452    5 
 1.200000+7 1.400000+7 1.600000+7 2.000000+7 3.800000-5 0.000000+0922831452    6 
 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452    7 
 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452    8 
 0.000000+0 2.422000-6 2.154000-6 1.494000-6 4.675000-7-7.660000-7922831452    9 
-1.948000-6 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   10 
 0.000000+0 0.000000+0 0.000000+0 1.927000-6 1.371000-6 5.054000-7922831452   11 
-5.349000-7-1.532000-6 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   12 
 0.000000+0 0.000000+0 0.000000+0 0.000000+0 1.069000-6 5.988000-7922831452   13 
 3.409000-8-5.071000-7 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   14 
 0.000000+0 0.000000+0 0.000000+0 0.000000+0 7.441000-7 9.186000-7922831452   15 
 1.086000-6 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   16 
 0.000000+0 0.000000+0 0.000000+0 1.982000-6 3.001000-6 0.000000+0922831452   17 
 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   18 
 0.000000+0 4.836000-6 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   19 
 0.000000+0 0.000000+0 0.000000+0 0.000000+0 1.790000-5 9.800000-6922831452   20 
-9.154000-7 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   21 
 7.406000-6 4.237000-6 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   22 
 0.000000+0 1.106000-5 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   23 
 0.000000+0 7.394000-6 2.730000-6-1.002000-6-3.102000-6-5.801000-6922831452   24 
 2.609000-6 2.513000-6 2.459000-6 2.389000-6 5.325000-6 6.907000-6922831452   25 
 8.942000-6 2.877000-5 1.263000-5 1.737000-5                      922831452   26 
 0.000000+0 0.000000+0          0          1          8          4922831452   27 
 1.000000-5 0.000000+0 6.000001+6 1.600000-5 1.600000+7 4.400000-4922831452   28 
 2.000000+7 0.000000+0                                            922831452   29 
 0.000000+0 0.000000+0          0          2         14          7922831452   30 
 1.000000-5 2.500000-3 6.000000-1 4.200000-3 1.000000+2 3.600000-3922831452   31 
 2.000000+5 2.900000-3 5.000001+5 1.600000-3 1.000000+6 0.000000+0922831452   32 
 2.000000+7 0.000000+0                                            922831452   33 
 0.000000+0 0.000000+0          0          2         12          6922831452   34 
 1.000000-5 0.000000+0 4.000001+6-7.300000-3 6.000001+6 1.090000-2922831452   35 
 8.000002+6 2.600000-3 1.200000+7 0.000000+0 2.000000+7 0.000000+0922831452   36 
 0.000000+0 0.000000+0          0          2          6          3922831452   37 
 1.000000-5 2.600000-3 6.000000-1 5.300000-3 2.000000+7 0.000000+0922831452   38 
 0.000000+0 0.000000+0       1380        452          0          1922831452   39 
 0.000000+0 0.000000+0          2          3         10          5922831452   40 
 1.000000-5 2.600000-3 6.000000-1 5.300000-3 2.000000+7 0.000000+0922831452   41 
 1.000000-5 5.300000-3 2.000000+7 0.000000+0                      922831452   42 
 0.000000+0 0.000000+0       1381        452          0          1922831452   43 
 0.000000+0 0.000000+0          0          2          6          3922831452   44 
 1.000000-5 2.600000-3 6.000000-1 5.300000-3 2.000000+7 0.000000+0922831452   45 
 0.000000+0 0.000000+0       1390        452          0          1922831452   46 
 0.000000+0 0.000000+0          2          3         10          5922831452   47 
 1.000000-5 2.600000-3 6.000000-1 5.300000-3 2.000000+7 0.000000+0922831452   48 
 1.000000-5 5.300000-3 2.000000+7 0.000000+0                      922831452   49 
 0.000000+0 0.000000+0       1398        456          0          1922831452   50 
 0.000000+0 0.000000+0          2          3         10          5922831452   51 
 1.000000-5 2.600000-3 6.000000-1 5.300000-3 2.000000+7 0.000000+0922831452   52 
 1.000000-5 5.300000-3 2.000000+7 0.000000+0                      922831452   53 
 0.000000+0 0.000000+0       1399        452          0          1922831452   54 
 0.000000+0 0.000000+0          0          2          6          3922831452   55 
 1.000000-5 2.600000-3 6.000000-1 5.300000-3 2.000000+7 0.000000+0922831452   56 
 0.000000+0 0.000000+0          0          0          0          0922831  099999 
 
 
 
 
 
 
 
 



 

Revised: 
 
 9.223501+4 2.330250+2          0          0          0          1922831452    1 
 0.000000+0 0.000000+0          0        452          0          5922831452    2 
 0.000000+0 0.000000+0          1          5        136         16922831452    3 
 1.000000-5 6.000000-1 1.000000+2 2.000000+5 5.000001+5 1.000000+6922831452    4 
 1.500000+6 2.000000+6 3.000001+6 4.000001+6 6.000001+6 8.000002+6922831452    5 
 1.200000+7 1.400000+7 1.600000+7 2.000000+7 3.800000-5 0.000000+0922831452    6 
 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452    7 
 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452    8 
 0.000000+0 2.422000-6 2.154000-6 1.494000-6 4.675000-7-7.660000-7922831452    9 
-1.948000-6 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   10 
 0.000000+0 0.000000+0 0.000000+0 1.927000-6 1.371000-6 5.054000-7922831452   11 
-5.349000-7-1.532000-6 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   12 
 0.000000+0 0.000000+0 0.000000+0 0.000000+0 1.069000-6 5.988000-7922831452   13 
 3.409000-8-5.071000-7 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   14 
 0.000000+0 0.000000+0 0.000000+0 0.000000+0 7.441000-7 9.186000-7922831452   15 
 1.086000-6 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   16 
 0.000000+0 0.000000+0 0.000000+0 1.982000-6 3.001000-6 0.000000+0922831452   17 
 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   18 
 0.000000+0 4.836000-6 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   19 
 0.000000+0 0.000000+0 0.000000+0 0.000000+0 1.790000-5 9.800000-6922831452   20 
-9.154000-7 0.000000+0 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   21 
 7.406000-6 4.237000-6 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   22 
 0.000000+0 1.106000-5 0.000000+0 0.000000+0 0.000000+0 0.000000+0922831452   23 
 0.000000+0 7.394000-6 2.730000-6-1.002000-6-3.102000-6-5.801000-6922831452   24 
 2.609000-6 2.513000-6 2.459000-6 2.389000-6 5.325000-6 6.907000-6922831452   25 
 8.942000-6 2.877000-5 1.263000-5 1.737000-5                      922831452   26 
 0.000000+0 0.000000+0          0          1          8          4922831452   27 
 1.000000-5 0.000000+0 6.000001+6 1.600000-5 1.600000+7 4.400000-4922831452   28 
 2.000000+7 0.000000+0                                            922831452   29 
 0.000000+0 0.000000+0          0          2         14          7922831452   30 
 1.000000-5 2.500000-3 6.000000-1 4.200000-3 1.000000+2 3.600000-3922831452   31 
 2.000000+5 2.900000-3 5.000001+5 1.600000-3 1.000000+6 0.000000+0922831452   32 
 2.000000+7 0.000000+0                                            922831452   33 
 0.000000+0 0.000000+0          0          2         12          6922831452   34 
 1.000000-5 0.000000+0 4.000001+6-7.300000-3 6.000001+6 1.090000-2922831452   35 
 8.000002+6 2.600000-3 1.200000+7 0.000000+0 2.000000+7 0.000000+0922831452   36 
 0.000000+0 0.000000+0          0          2          6          3922831452   37 
 1.000000-5 2.600000-3 6.000000-1 5.300000-3 2.000000+7 0.000000+0922831452   38 
 0.000000+0 0.000000+0          0          0          0          0922831  099999 
 

 


